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The present work is a direct continuation of th at previously communicated,! and has for its object the investigation of relationships between chemical constitution and antiseptic properties of organic compounds belonging to the apocyanine, carbocyanine and isocyanine series ; the two latter classes of dyes have attained great practical importance on account of their use as photographic " sensitisers." The sensitisers, like many of the more potent antiseptic members of the acridine series, are quaternary alkyl salts ; as in the case of the acridine series of antiseptics also, the amino derivatives are active, and the introduction of acidic radicals into the amino groups has the effect in the one case of destroying the antiseptic properties^ of the compound and in the other of removing its sensitising action (Pope §). Pope suggested that the photo-sensitising action may be connected with the presence of some such group as the following :--N -C = C H -C = N -II I /\ R R I a group which is also present in acriflavine CH as well as in the more recently investigated and highly antiseptic styryl and anil compounds. But, so far as we know, none of these sensitizers have been investigated hitherto for their antiseptic action. Antiseptic power was esti mated by the same methods as those used for the acridine group, since with compounds of the present series also, the lethal action on bacteria is exerted slowly and is preceded by bacteriostatic effects. Thus the substance to be tested, in a volume not exceeding 0-1 c.c., was added to 1 c.c. of the culture medium, which consisted (a) of a watery solution containin sodium chloride, and 0-7 per cent, bacteriological peptone, the hydrogen-ion concentration of the mixture being adjusted by the addition of caustic soda to yield a P H value between 7 • 2 and 7 • 8 as indicated by the usual indicators ; and (b) sterile ox serum, which had been previously heated for several hours at 56° C., in order to destroy normal bactericidal power, as well as accidental contaminating organisms. The organisms employed in the tests were Staphylococcus aureus and a single strain of B. coli, the inoculation dose being 0 • 1 c.c. of a 1 : 1000 dilution in saline of a 24 hours' culture in peptone water. In general, the following series of concentrations of each substance was tested : 1:1000000, 1: 400000, 1 : 200000, 1: 100000, 1: 40000, 1: 20000, 1 : 10000, 1: 4000, 1: 2000, 1:1000. Thus in examining any given compound the effect of varying concentrations was tested at the same time and with the same batch of medium and the same cultures of organisms. The mixtures were incubated at 37° C. for 48 hours, and then the final readings were made ; the occurrence of abundant growth was shown by the development of turbidity in the previously clear medium, but subcultures frequently yielded growth from tubes which appeared to be clear to the naked eye. Accordingly, in all cases the presence or absence of living organisms was decided by subculturing each mixture on nutrient agar, which was then incubated for 48 hours at 37° C. The results are recorded numerically, the highest concentration which permitted vigorous growth, and the lowest producing sterility, as tested by subculture of a loopful of the mixture on agar, being given. The occurrence of variable results was even more strikingly shown in the present series of compounds than with the acridine group. Many of the cyanine dyes are relatively insoluble and it appears that alterations in antiseptic power may be due to the physical state of the mixtures with peptone water or serum, which may vary in a manner difficult to control. Corroborative evidence of this has been obtained in the course of experiments on the flocculation of mastic emulsion carried out by Mr. W. H. Scott (unpublished). Many of the above substances have the property in high dilutions of causing flocculation; in the case of diamino acridine methochloride, under the conditions observed, flocculation occurs with great constancy with concentrations of the dye ranging between 1 : 5000 to 1 : 40000. But in the case of the cyanines, especially the carbocyanines, the results in different experiments with the same compound have varied markedly. In investigating antiseptic action it has been found that the concentration of dye which still permits of vigorous growth of the bacteria and that which just suffices to produce complete sterility, may be separated by a considerable range of concentrations which prevent notable proliferation of the organisms, as is shown by the medium remaining clear but yielding growths on sub-culture. Occasionally also, a given concentration may permit of active growth of organisms, whereas lower as well as higher concentrations produce sterilisation. It is therefore necessary to interpret the values given in the light of these facts.
Compounds of the
A p o c y , etc., Series.
Apocyanine Group.
The substances which have been tested are included in Table I (see p. 220). The general conclusions which may be drawn from the results are as follows : (а) The erytliro-apocyanine compounds [1, 3] are less potent in their antiseptic action on staphylococci than are the corresponding xantho-apocyanines [2, 4] . (б) Compounds of the xantho-apocyanine group as a whole exert powerful antiseptic effects on staphylococcus both in watery medium and also in serum. They act much less powerfully on B.
Within the series of compounds examined there is no marked alteration in antiseptic action due to variations in chemical structure. It is noteworthy, however, th at the presence of amino-groups tends to diminish rather than to enhance the antiseptic effect, in contrast with the acridine series, (c) These substances are not diminished to any notable extent in their antiseptic action by the presence of serum.
Carhocyanines.
The series of compounds investigated is given in Table II . 
Staphylococcus aureus.
Medium.
B. coli.
Medium. As has been noted above, these substances are only slightly soluble, and it would appear to be, in part at least, for this reason that the results in repeated tests were extremely variable, so that no satisfactory numerical indication of their antiseptic values can be given. In general, these compounds are powerful antiseptics for staphylococcus and the concentrations which effected A p o c y a n i n e , Series. 321 Table III .-The antiseptic action of Isocyanines.
No.
Substance.
Organism.
Staphylococcus aureus.
Medium. In the case of B. coli in peptone water, in every instance except with the acetate of l.l'.dimethylcarbocyanine [16] precipitation occurred in the peptone water medium with concentrations of the dyes which were insufficient to effect sterilisation. In serum, which held the dyes more readily in solution, the antiseptic effect was more marked, but was usually inferior to that for staphylo coccus. ^\ith certain substances of this series the difference in effect on staphylococci and on B. coli was extremely marked ; thus 6.6'.dimethoxy-carbocyanine iodide [21] sterilised staphylococcus in con centrations of 1 : 1000000 to 1 : 400000, but a concentration of 1 ; 2000 failed to sterilise B. coli. No noteworthy alteration in antiseptic power could be attributed to alterations in the chemical structure of the basic components.
B. coli.

Medium
Isocyanine Series.
The compounds which have been tested and the results obtained are shown in T ablelll (see p. 321). In general, these dyes are powerful antiseptics for staphylo coccus both in peptone water medium and in serum. The great insolubility of 1.1'.dimethyl-6'.amino-isocyanine iodide [28] in watery medium (precipitation occurred with a concentration of 1 : 400000 of the dye) prevented a satisfactory estimation of its antiseptic value ; but it is noteworthy that it also acted poorly in serum, although no precipitation occurred. The comparison of this compound with 1.1'.dimethyl-6.amino-isocyanine iodide [27] , as well as the relative potencies of the 1.1'.dimethyl-6'.methoxy [31] and the l.l'.dimethyl-6.methoxy [30] compounds and of the trimethyl [33, 34] , tetramethyl [35] and pentamethyl [36] derivatives, indicate that the addition of side chains to the quinoline fraction of the molecule, in contrast to their presence in the quinaldine fraction, had an effect in reducing antiseptic properties. As in the case of the carbocyanine series, the presence of aminogroups did not enhance antiseptic power. For B. coli this series is also more weakly antiseptic than for staphylococcus. In serum, however, the effect is never markedly less than in watery medium.
The irregular action of Antiseptics.-In this series striking examples have been met with of irregularity in the action of antiseptics previously referred to. Thus l.r.6'.trimethyl-isoeyanine iodide [34] was examined for its action on B. coli on 13 occasions with the following results :-322 C. H. Brow ning and others. Antiseptic Action of Test medium.
Minimum concentration required to effect sterilisation Ortho-, meta-and para-toluquinolines were prepared from the correspon toluidines by the Skraup reaction, employing KnueppeFs modification, in which arsenic oxide is used as oxidising agent, in the case of the ortho-and meta-compounds. A yield of 59-5 per cent, of the theory of o-toluquinoline, boiling at 242-245° (uncorr.) and 51 per cent, of the para-derivative were obtained.
m-Toluquinolineand m-toluquinoline m -The base wa 247-252°, the portion boiling at 240-245° being rejected. As there was a possibility of the presence of ana-toluquinoline, the methiodide, after prepara tion in the usual way, was recrystallised four times from absolute alcohol, the last two crystallisations giving a product of constant melting point. The substance formed pale yellow needles, melting at 223-224 .
Nitro-quinolines.-Ortho-and para-nitro-quinolines were obtained by Knueppel's method from the corresponding nitranilines. This reaction was less satisfactory in the case of the meta-derivative. Both meta-and ananitro-quinolines are produced from m-nitraniline, and are precipitated on neutralisation of the diluted reaction mixture along with a large quantity of tarry matter, the separation of which presents considerable difficulty. It was found, however, th at if neutralisation was carried out gradually the meta compound is deposited before the ana-derivative, and is fairly free from tar. By taking advantage of this fact a product was obtained which crystallised easily from alcohol after boiling the solution with a little animal charcoal. It melted at 130-132° and was practically pure m-nitro-quinoline. By the further addition of alkali, and subsequent crystallisation of the product, a fraction was obtained melting at 59-61°, apparently consisting chiefly of the ana-compound. Complete neutralisation of the filtrate from these fractions resulted in the separation of a black oil, which showred no tendency to,solidify.
Ana-nitro-quinoline was prepared by Dufton's method,* according to which quinoline nitrate when dissolved in concentrated sulphuric acid'andjdehydrated by the action of oleum, gives ana-nitro-quinoline. The product was recrys tallised from boiling water, and melted at 72° as recorded by Dufton.
Amino-quinolines.-In the case of the ortho-, meta-and para-derivatives, KnueppeFs method of reduction was employed. The ana-compound was reduced with stannous chloride and hydrochloric acid, the base being extracted with ether after the addition of alkali.
Acetylamino-quinolines.-The amino-compounds were acetylated as described in the former paper.* Purification was in each case effected by crystallisation from boiling water. The para-derivative melted at 72-74°, but after drying in vacuo melted at 138°. Both melting points are recorded in the literature. The meta-compound melted at 165-166°.
Acetyl-amino-quinolinemethiodides.-p-acetyl quinoline methiodide was obtained by Mills and Popef by heating the base with a 10 per cent, excess of methyl iodide in chloroform solution for 24 hours at 100°. It can be prepared much more rapidly by employing nitrobenzene as solvent: 8-1 grms. p-acetylamino-quinoline were dissolved in 60 grms. freshly distilled nitro-benzene, and the mixture heated on the waterbath with 8 grms. methyl iodide. The methio dide separated almost at once, but heating was continued for |-1 hour, after which the mixture was cooled, filtered, and the product washed with ether until free from nitro-benzene. The yield was 85-90 per cent, of the theory. 0-5255 grm. gave 0-3757 grm. Agl I = 3 8 -6 4 per cent. C12H 13ON2I requires I = 3 8 -6 9 per cent.
The reaction appeared to go more slowly with ethyl iodide, but a yield of 81 per cent, was obtained after heating for 2 hours. 0-6296 grm. gave 0-4302 grm. Agl I = 3 6 -9 4 per cent. C13H l5ON2I requires = 3 7 -1 0 per cent.
The same method was used in the preparation of the isomeric meta-and anaacetyl-quinoline methiodides. The yields were 89 and 100 per cent, respectively.
The acetyl-amino-quinoline methiodides are soluble in water, but only sparingly in alcohol.
p-Methoxy-quinoline was obtained by a modification of the method described in D.R.P. 28324. J Arsenic acid was used as oxidising agent in place of yenitroanisole. The mixture, on completion of the reaction, was distilled in steam, the base being thus obtained in solution. It was finally obtained as a pale yellow oil by distillation at somewhat reduced pressure. It was collected at 240-1° at about 270 mm. Compounds of the Apocyamne, etc., Series.
p-M[ethoxy-quinoline
methiodide,obtained by the action of methyl on the base, melted with decomposition at 243-6°.
p-Toluquinaldine was prepared from p-toluidine and paraldehyde by the Dobner-Miller reaction. The product after distillation in steam, extraction with chloroform, and final distillation a t 255-260° was pressed on a porous plate, forming colourless crystals melting at 55-6°.
p-Nitroquinaldine and p-aminoquinaldine were prepared according to the method described by Hamer* in which the nitro body was purified by crystal lisation of the nitrate from water. It was found essential, however, to avoid any excess of nitric acid in preparing the nitrate from the base ; otherwise much of the product was converted into tar. The base was made into a homogeneous cream with water, dilute nitric acid being carefully added with stirring until the grey solid was just dissolved. The solution was not acid to Congo paper at the end of the operation. After filtration from a little tar which invariably separated, the solution was boiled with animal charcoal, then carefully con centrated and allowed to crystallise.
p-Acetyl-amino-quinaldine crystallised from hot water, apparently as a hydrate which melted at 81-3°, lost water and solidified again at 100-110° and finally melted at 163-5°.
p-Acetyl-amino-quinaldine methiodide was prepared by the method described for p-acetyl-amino-cjuinoline methiodide. The yield was 70 per cent, of the theory.
0-5263 grm. gave 0-3608 grm. Agl I = 37 • 07 per cent. C13H 15ON2I requires I =37*10 per cent.
7 -Amino-quinaldine. -The Dobner-Miller reaction, applied to m-nitraniline, was found to be unsatisfactory, and this substance was finally prepared by the reduction of 2.4.dinitro-phenyl-lactyl-methyl ketone (Braunholtzf).
2A.Dinitro-henzaldehyde was first prepared from 2.4.dinitro-toluene by the method of Sachs and Kempf,J in which dinitro-toluene is combined with-p-nitroso-dimethylaniline to form the anil, which is then decom posed with dilute nitric acid. The crude aldehyde was invariably obtained, after crystallisation from alcohol, mixed with a brown oily material which it was necessary to remove by pressing before again crystallising the aldehyde from alcohol. 2A.Dinitro-phenyl-lactyl-methylketone was prepared by a modification of the method of Friedlander and Cohn.* An improved yield of the ketone was obtained by adding the baryta water very slowly with vigorous shaking, instead of in two equal portions. Thus, in an actual experiment 30 grms. 2.4.dinitrobenzaldehyde were dissolved in 300 c.c. acetone and 300 grms. ice added. The temperature of the mixture fell to about -15° ; 24 c.c. of a solution of barium hydroxide (1 c.c. = 0-0247 grin. Ba (OH)2) were added in quantities of about 1-5 c.c. at a time, the mixture being well shaken, and then allowed to stand for five minutes between each addition of alkali. The product was purified as described by Friedlander and Cohn. It separated from ether in very pale yellow prisms, melting at 72-3° (Friedlander and Cohn give 63-4°). The yield was 50 per cent, of the theory. 0-3850 grm. gave 37-4 c.c. N at 19-0° and 764 mm. N = 11-23 per cent. C10Hi0O6N2 requires N = 11-03 per cent.
7
.Amino-quinaldine. -2.4.dinitro-phenyl-lactyl-methyl ketone was dis solved in 90 per cent, acetic acid and heated on the water bath. A small excess of zinc dust was added gradually with vigorous shaking, the mixture being heated altogether for about 2 hours. To the filtered solution a large excess of caustic soda solution was added, thus redissolving the zinc hydroxide. The base was obtained by salting and extracting with ether.
7 .Acetyl-amino-quinaldinecrystallised from hot water in pale yellow needles, melting at 192-3°, which corresponded with the melting point given by Alber,f who described its preparation from 2.4.dinitro-benzyl-acetone.
7 .Acetyl-amino-quinaldine m e t h i o d i d e separated from nitro-benze form of pale yellow prisms, melting with decomposition at about 280°, according to the rate of heating. The yield was 90 per cent, of the theory.
p-Methoxy-quinaldine was prepared by the ordinary Dobner-Miller process. It was purified by distillation in steam, and was finally distilled under reduced pressure, boiling steadily at 178° at 33 mm.
p-Methoxy-quinaldine methiodide was prepared by direct action of methyl iodide on the base. It commenced to darken at about 200° and melted at 227°, after crystallisation from absolute alcohol.
p-Ethoxy quinaldine was prepared from p-plienetidine in the same way as the methoxy derivative. As the distillation in steam was very slow, direct extraction of the alkaline mixture with solvents was tried, but gave a much less pure material. The product, after distillation under reduced pressure, mostly solidified, and by draining on a porous plate was obtained as a colourless, crystalline substance. The yield was poor.
p-EthoxyquinaWin emethiodide was obtained in the usual way by the action of methyl iodide. It melted at 212 .
0-5019 grm. gave 0-3558 grin. Agl I -38-33 per cent. C13H 10ONI requires I = 38-57 per cent.
T h e Cy a n i n e s .
The Apocyanines.-This group of dyestuffs appears to have been first mentioned in a patent of Meister, Lucius and Briining.* A few of the simpler members were studied by Kaufmann and Strubin,j' who assigned the above group name to the series with the prefixes " erythro " and " xantho " to denote the red and yellow varieties respectively. These workers suggested the following constitutional formulae, without, however, offering any conclusive experimental evidence.
Compounds of
the A p o c y a n i n etc., Series.
(Ac = acid radical.) erythroapocyanine (red) xanthoapocyanine (yellow) Decker and KaufmanipJ whilst still regarding these formulae as probable, suggest a different mode of formation from the quinoline quaternary iodide. In the course of the present work the apocyanines were all prepared according to the general method described in the above-mentioned patent as follows: 1 mol. of the quinoline quaternary salt was dissolved in boiling methyl alcohol, and a methyl alcoholic solution of mol. of caustic potash was added in two equal portions, the mixture being boiled for 15 minutes after each addition of alkali. In some cases rather better yields were obtained by adding the alkaline .solution very gradually from a dropping funnel to the boiling solution of the quinoline derivative, instead of in two equal portions. When amino substituted compounds were being prepared, the acetyl derivatives were condensed, water being added to the methyl alcohol to facilitate solution of the acetyl-aminoquinoline alkyl halides.
In the preparation of the l.l'.dimethyl-apocyanines by the above general method, the red variety formed the greater portion of the product. The proportion was still greater in the case of the 1.1'.diethyl compounds, only a very small amount of the xantho-apocyanine being formed. In all the other cases, however, where substituted quinoline derivatives were employed, whether methiodides or ethiodides, a complete reversal took place, the yellow dyestuff being produced to the almost total exclusion of the red variety.
An interesting point is that neither 7.acetyl-amino-quinoline nor 7.methylquinoline methiodide undergo this condensation. It is further noteworthy that Hamer* records low yields in the condensation of quinaldine methiodide with 7.substituted quinoline compounds.
[ The yellow xantho-apocyanine [4] was formed only in very small quantity.
The introduction of methyl groups into the quinoline nuclei greatly reduced 328 C. H. Brow ning and others. Antiseptic Action of the solubility in water of the apocyanine iodides. The nitrates were therefore made as being more suitable for bacteriological tests.
[5] 1.1/.8.8 ' .Tetra-methyl-xantho-apocyaninenitrate.-The iodide was first prepared from o-toluquinoline methiodide by the usual method, using a larger amount of methyl alcohol owing to the lower solubility of the methiodide. The nitrate was obtained by treating the boiling aqueous solution of the iodide with silver nitrate in excess, adding a little dilute nitric acid. On cooling the filtered solution the xantho-apocyanine nitrate separated in small orange red crystals, soluble in water, giving an orange solution.
[6] 1.1'. 6.6'. Tetramethyl-xantho-apocyanine nitrate was prepared from p-toluquinoline methiodide in the same way as the preceding compound and was recrystallised from hot water, forming small, rather ill-defined orange crystals.
[7] 1.1 ' .Diethyl-Q.6' .dimethyl-xantho-apocyaninenitrate, obtained from p-toluquinoline ethiodide, crystallised from hot dilute nitric acid in clusters of small orange-red needles. Like the other nitrates of this series, it was much more soluble in water than in dilute nitric acid.
[8] 1.1'.Dimethyl-6.6'.diamino-xantho apocyanine iodide hydrochloride.-The apocyanine condensation was carried out with 6.acety 1-amino-quinohne methiodide on boiling for three hours. The acetyl groups were removed by boiling with concentrated hydrochloric acid, the product crystallising from the cooled solution.
[9] 1.1' .
Diethyl-Q.G' . d i a m i n o -xa n t h o a p o cya n i n ei o d i d e hydrochloride
was prepared in the same way from 6.acetyl-amino-quinoline ethiodide. It separated readily from concentrated hydrochloric acid in the form of orange needles, easily soluble in water.
[10] \.V. Dimethyl-^.'o'.diamino-xantho-apocyanine iodide hydrochloride w7as prepared from the corresponding acetyl-amino-quinoline methiodide as described in the case of the preceding compound. The product, however, was more soluble in hydrochloric acid and only separated from a very concentrated solution.
[11] 1.1'.
D i m e t h y2 -6.6'. d i m e t h o xy-xa n t h o -a p o cya n i n n i t ra t e.
-The iodide was first prepared from p-methoxy-quinoline methiodide ; condensation was somewhat slow and incomplete. The product was purified by extraction with boiling methyl alcohol, which removed unchanged p-methoxy-quinoline methiodide and traces of the red erythro-apocyanine. By treatment of the boiling aqueous solution with excess of silver nitrate, the apocyanine nitrate was obtained ; it separated from the solution on cooling in small brownish-red The Carhocyanines. The constitution of the carhocyanines was established by Mills and Hamer.* They are represented by the following general formula :-A large number of this group of compounds has been described by Mills and Pope.f The majority of these, however, were diethyl derivatives. In the present work dimethyl-compounds have usually been prepared. The condensa tion was carried out in most cases by the method of Mills and Popef, e.g., in the case of l.l'.dimethyl-carbocyanine iodide [12] .
The carbocyanine iodides were usually obtained in crystals showing a reflex of various shades of green, and of indefinite melting point. Their solubility in alcohol is very small, and in water still lower. They dissolve to some extent in boiling water, however, forming bluish-red solutions, contrasted with the pure blue shade in alcohol.
Where salts other than iodide were required, the condensation was carried out by allowing the metho-p-toluene sulphonates to react, water being subse quently added and the desired salt obtained by salting out with the corres ponding sodium or potassium salt.
[13] 1.1 '.Dimethyl-carbocyaninechloride.-Quinoline (1 mol.) and methylp-toluene sulphonate (1 mol.) were mixed and warmed on the water-bath. After a short time vigorous combination took place, after which the mixture was heated for a few minutes to 150° to ensure completion of the reaction. On cooling a glassy mass was obtained. The corresponding compound from quinaldine (1 mol.) was prepared in the same way, but in this case crystallised on cooling. Both products were dissolved in alcohol and mixed with formal dehyde solution (3 mol.). The whole was heated to boiling and an alcoholic solution of caustic soda (1*2 mols.) added. The blue colour of the carbo cyanine developed rapidly. After cooling and standing, a little water was added, the solution filtered from separated sodium p-toluene sulphonate, and treated with sodium chloride. The carbocyanine chloride separated in fine deep blue needles showing a green metallic reflex. It was filtered off and washed with water. 0-1040 grm. gave 0-0419 grm. AgCl. Cl = 9-97 per cent. C23H 21N2C1 requires Cl = 9-83 per cent. [15]
l.V .Dimethy l-carbocyanine salicylate was prepared by the above method, employing sodium salicylate as the salting out agent. The product was recrystallised from methyl alcohol. It was sparingly soluble in water.
[16] 1.1 '.Dimethyl-carbocyanineacetate.-This could not be made conveni ently by the above method, being too soluble to separate in any quantity on the addition of sodium acetate. It was obtained by boiling the iodide with silver acetate in alcoholic solution until the solution was free from iodide (Mills and Wishart*). The acetate was very soluble in alcohol, and was obtained after evaporation of the solvent as a green glistening mass. It was also more soluble in water than the other salts prepared.
[18] 1.1'.6.6 ' .Tetramethyl-carbocyanine acetate was prepared from the iodide in the same way as the preceding compound.
[19] 1.1' . D i m e t h y l -6 . 6' .diamino-carbocyanineiodide was obtained by con densation of two molecules of 6.acetyl-amino-quinaldine methiodide, and hydrolysis of the product. This compound forms a hydrochloride [20] , which crystallises in deep coloured needles, with the customary green reflex, from the concentrated hydrochloric acid solution after hydrolysis of the acetyl deriva tive. It dissolves in a small quantity of water to form a red solution, which on further dilution becomes colourless and then bluish red, the latter being the normal colour of a carbocyanine in aqueous solution.
Analysis of the Compounds of the A p o c y , etc., Series.
coloured hydrochloride showed the presence of two molecules of hydrochloric acid. 0-1816 grm. gave 0-1723 grm. mixed halides. C23H 23N41 . 2HC1 requires 0-1706 grm. mixed halides from 0-1816 grm.
The colourless stage obtained on partial dilution is possibly a monohydro chloride, further dilution causing hydrolysis to the coloured dimethyl-diaminocarbocyanine iodide. An attempt was made to prepare l.r.dimethyl-6.6'. diamino-carbocyanine acetate by boiling the iodide with silver acetate in alcoholic solution. This, however, led to decomposition of the carbocyanine, the blue colour entirely disappearing.
The same behaviour was noticed in the case of l.l\dimethyl-6.6'.dimethoxy-carbocyanine iodide [21] , which was obtained by the usual method from p-methoxy-quinaldine methiodide. It was very sparingly soluble.
[22] 1 .1 ' .dimethoxy-carbocyanineacetate was prepared by condensation of formaldehyde and 6.methoxy-quinaldine-metho-p-toluene sulphonate in presence of the corresponding quinoline quaternary salt. The acetate separated from the aqueous-alcoholic solution on treatment with sodium acetate and subsequent standing.
[23] l.V . ' .diethoxy-carbocyanine iodide was similarly prepared from 6.ethoxy-quinaldine methiodide.
T h e I s o c y a n in e s .
For the purpose of nomenclature the formula I given by Mills and Pope* has been adopted. The numbers 1, 2, 3, etc., apply to the quinaldine nucleus, and 1', 2', 3', etc., to that portion of the molecule derived from quinoline. Mills and Wishartf also suggest the tautomeric formula II-332 C. H . Browning and others. Antiseptic Action of
The isocyanine iodides were all obtained by the general method of Mills and P°pe,J who prepared and described many of these substances.
Thus, 1 .l'.dimethylisocyanine iodide [25] was prepared by boiling an alcoholic solution of quinoline methiodide (2 mols.) and quinaldine methiodide (1 mol.) after the addition of rather more than 1 molecular equivalent of alcoholic caustic soda. The product separated from the cooled solution, and was purified by recrystallisation from methyl alcohol. The substituted isocyanines [33]-[36] were obtained in the same way from the corresponding quinoline and quinaldine methiodides.
The amino compounds [27]- [29] were prepared by condensation of the acetylamino quinoline or quinaldine methiodides, followed by hydrolysis with hydrochloric acid of the isocyanines, as described by Mills and Pope.
[30] l.V . Dimethyl-6.methoxy-isocyanineiodide was prepared from quino line methiodide and 6.methoxy-quinaldine methiodide. The dark greenish product crystallised from methyl alcohol in the form of reddish-purple needles, the usual greenish metallic reflex being absent.
[31] l.V .Dimethyl-6'.methoxy-isocyanine iodide was obtained by the con densation of G.methoxy-quinoline methiodide and quinaldine methiodide. The former was very sparingly soluble in alcohol, and even after prolonged boiling the reaction appeared to be incomplete, some of the unchanged quater nary salt remaining. The'product was purified by recrystallisation from methyl alcohol and formed small reddish purple needles showing a pronounced bluish-green reflex, unlike the preceding isomeric substance.
[32] l.V .Dimethyl-6.ethoxy-isocyanine iodide prepared from quinoline methiodide and 6-ethoxy quinaldine methiodide, was first deposited as a tarry mass. It was obtained in the form of dark reddish crystals, showing no metallic reflex, by solution in a large volume of methyl alcohol, and slow evapora tion of the solvent at the ordinary temperature. The isocyanine iodides were all considerably more soluble in both alcohol and water than the corresponding carbocyanine iodides. It was, therefore, unnecessary to prepare other salts of greater solubility in water.*
